is a necessary ingredient of a sustainable recovery in heavily-indebted developing countries. Policy reforms in these countries involve a serious dilemma, especially when they include structural and microeconomic features. On the one hand, entrepreneurs, workers, and farmers must respond to the signals generated by the reform for the new policies to be successful. On the other hand, rational behavior by the private sector calls for withholding investment until much of the residual uncertainty regarding the eventual success of the reform is eliminated. This paper shows that even moderate amounts of policy uncertainty can act as a hefty tax on investment, and that otherwise sensible reforms may prove damaging if they induce doubts as to their permanence. A simple model is developed to link policy uncertainty to the private investment response.
Introduction
Investment has been a clear casualty of the debt crisis in the heavilyindebted developing countries. Spurred by necessity more often than by desire, many of these countries have undertaken comprehensive economic measures -both macroeconomic and structural -in recent years.' While data are patchy, the private investment response to these reforms has so far been disappointing.
As the continued predominance of capital flight demonstrates, few of these countries have managed to establish what a businessman might call an 'acceptable investment climate'. One important reason is the high degree of uncertainty regarding future policy. High-inflation countries like Argentina or Brazil have by now gone through a large number of failed stabilization programs. Even in countries like Turkey (since 1980) and Mexico (since 1983) which have maintained a basically consistent policy *This paper was started at the World Bank, and has benefited from the reactions and comments of numerous colleagues there. I owe special thanks to Ataman Aksoy, Patrick Conway, Riccardo Faini, Gerry Helleiner, Don Keesing, Ramon Lopez, Kazi Matin, Jaime de Melo, John Nash, Gary Pursell, Vinod Thomas, Al Fishlow and an anonymous referee. 'For an overview of the reforms, as well as of the dismal investment consequences, see World Bank (1988) and Rodrik (1990) . 03043878/91/%03.50 0 1991-Elsevier Science Publishers B.V. All rights reserved stance, there have been sharp, unpredicted changes in certain areas of policy -fiscal stance and trade policy in the former, trade and exchange-rate policies in the latter.
The prevalence of uncertainty of this sort creates an important dilemma. For policy reform to be successful, entrepreneurs, workers, and farmers have to respond to the signals generated by the reform. For example, outwardoriented exchange-rate and trade policies can serve their purpose only if the desired export response materializes.
On the other hand, because physical investment is partly irreversible, rational behavior by the private sector calls for withholding investment until much of the residual uncertainty regarding the success of the reforms is eliminated.
Without investment, reforms are less likely to prove sustainable; but investment will not be forthcoming in the presence of uncertainty as to future policies. Hence the discomforting conclusion that the success of policies may depend in no small part on the psychology of private-sector expectations.
A reform can end up being reversed for no other reason than a shared expectation that it will not last. Even if the initial expectation is not based on underlying fundamentals, it can prove self-fulfilling.
My purpose in this paper is to explore this dilemma using a very simple analyical model. Rather than discuss possible ways out of this dilemma,* I will show how uncertainty regarding the lasting power of reforms can act as a tax on investment, even when entrepreneurs are risk neutral3
The model yields a simple, linear formula that relates the size of the implicit tax to the subjective probability that the reforms will collapse and to the magnitude of the irreversibilities in the investment process. A second objective is to demonstrate that the trade-off between stability and reform, under reasonable conditions, may be quite steep, in the sense that even a small subjective probability of collapse may render harmful an otherwise sensible reform. Third, I discuss various ways in which the probability of reform collapse can be determined endogenously, in part as a function of the amount of investment that is coaxed out of the private sector. This leads to the possibility of multiple equilibria, wherein pessimistic expectations can prove self-fulfilling. Finally, I review some current empirical work which is suggestive of the links between policy uncertainty and investment.
The investment decision with policy uncertainty
I will consider an economy where a policy reform has just been intro-'This is done in Rodrik (1989b Rodrik ( , 1990 . 'Two related papers deserve mention. Van Wijnbergen (1985) shows how less than perfectly credible reforms generate an option value for capital flight. Dornbusch (1988) stresses that a large premium will be required to convince the private sector to repatriate assets following a macroeconomic stabilization.
duced. We conceptualize the situation prevailing before the reform as one where the entrepreneurs' yield from capital had been artificially depressed to r-r,, where r stands for the marginal product of capital and t, for the policy-induced distortion.
We can think of t, as an explicit tax, or as the ultimate effect on profitability of an entire complex of distortions, such as import-substitution policies. The effect of the reform is to reduce t, to t, with t < t,. (The possibility of a subsidy can be taken into account by allowing t to be negative.) We denote the return to capital in its alternative employment by r*. It is natural to suppose that the pre-reform policies have kept r-t, at a level no higher than I*, that is r-t,5r*.4
The underlying model of the economy is left deliberately vague so that we can interpret the results broadly. In particular, we can think of the reform in question as being either macroeconomic or microeconomic in nature. Within the macroeconomic interpretation, t, can be thought of as the repression in domestic rate of return due to, say, anticipated devaluation of the home currency or a country risk-premium; I* in turn can be seen as the yield on foreign assets. With reform, r-t becomes the domestic economy-wide return to capital (while the reform lasts). With microeconomic reform, r-t can be seen as the return in the activities promoted by reform (say, export-oriented sectors), with r* the return in other sectors of the economy. In both cases, the objective of the reform is to get capital to move in the desired direction: repatriation of flight capital in the first instance, and reallocation of capital from import-substituting activities to export-oriented ones in the latter. The two interpretations will be developed simultaneously, as the analysis is relevant to both applications.
Note further that our discussion will focus on the gap between r and r*, so we need not pin down each separately.
Policy uncertainty will be modeled in the form of a probability 71 that the reform will be reversed. Treated as a constant by individual entrepreneurs, z measures the likelihood (per unit of time) of policy reversal. If and when the change occurs, we presume that t will revert to t, its level prior to the reform. In this section, we will take 71 as given. Section 4 will discuss how it may be jointly determined with aggregate private investment. Capital investment is partially irreversible in that there are sunk costs of entry and exit when physical capital is committed or moved from one sector to another. This aspect of the model, together with uncertainty, places it within the new literature on hysteresis [see McDonald and Siegel (1986) , Dixit (1987a, b, c) , Krugman (1988), and Pindyck (1988) ]. Let us now consider the investment decision of an individual (risk-neutral) entrepreneur at the time that the reform is put in place. For simplicity, suppose he owns a single unit of capital. His choice is between leaving his 4With no capital irreversibilities, equilibrium would of course require equality between the two sides. But, as we shall see, a gap between the respective returns in the two activities is possible once hysteresis is allowed for. capital where it earns r* and moving it to where it would earn r-t. The former option of capital flight (or of no re-allocation of capital) yields flow benefits of I* per unit of time, with no uncertainty.
Denoting the investor's discount factor by p, we can express the value of this first option as v, = f+lP, (1) where the subscript 0 refers to the case where the investor does not change behavior in response to the reform. Note that the investor who does not reallocate his capital when the reform is announced will certainly not do so if there is a reversal. Therefore, we do not have to be concerned separately with post-reversal returns in this case. The value of having capital in the other activity can be determined as follows. Let VI denote the maximized value of holding a unit of capital in this latter sector at the moment that the reform is put in place. The magnitude of VI will depend on the possibility of reversal and the costs incurred if the reversal occurs. Similarly, let Vy denote the maximized value of having capital there once the reform is reversed. [VI -VT] is the capital loss that accrues in case of reversal to those that have responded to the reform. Now VI has two components:
one is the steady flow benefits of r-t, and the other is the expected capital loss. Since the probability of reversal is rr, the expected capital loss per unit of time is given by n[ VI -Vy] . In present discounted value terms, then, the value of being in this sector can be written as which yields
What remains is to determine V:. Suppose for simplicity that once there is a reversal policies do not change, and that the flow return in this sector remains (r-t,) forever. Let exit costs (per unit of capital) be 8. Then, it will pay to relocate capital after the reversal if the returns to staying put fall short of the returns to moving back, net of exit costs. That is, there will be a move back if r-t, < r* -~9, where pQ is the flow equivalent of the exit costs. Capital will stay put if the inequality is reversed. The decision clearly depends on how large the reversal is, i.e. on the magnitude of t,. Vy in turn depends on the direction of this inequality:
V, can then be written as follows:
The question that we pose now is what it will take to get the entrepreneur to relocate his capital in response to the reform. Capital will move only if the net benefits of doing so are positive. Letting E stand for entry costs (per unit of capital), the 'trigger' level of parameter combinations which will make it worthwhile for capital to relocate is defined implicitly by Assuming that the potential reversal is 'large', and substituting from (1) and (4), this requires Or (r-t)-r*~?T(&+e)+Ep.
t~(r-r*)-&EP-rc(E+0).
(6) This is the central equation which links the entrepreneur's response to the magnitude of the reform, the ex-ante probability of sustainability, and the magnitude of capital irreversibilities (entry and exit costs). It shows how attractive domestic investment has to become before capital will react to the reform. The three terms on the right-hand side capture different requirements. First, t must be low enough to make the after-tax return to domestic investment comparable to the yield on the alternative investment.
In the absence of entry and exit costs, this would be the only requirement.
Second, the reform must be sizable enough to compensate for the one-time cost of capital re-allocation (whose flow equivalent is EP). Third, and this is the key, the reform must also compensate for the likelihood of policy reversal (whose cost is given by rc [s + 191) .
Therefore, unless the reform is sufficiently large (i.e., t is sufficiently small), the desired investment response will not materialize. In fact, even a total elimination of the tax on investment (setting t =0) need not be sufficient when rt, E, and 0 are large. Investors need to be compensated for entry costs and against the probability of reversal. Eq. (6) shows that potential unsustainability acts here just as a tax on investment.
To see the magnitude of this tax, let us ask the question: what is the size of the investment subsidy we would have to institute just to neutralize the discouraging effects of unsustainability?
The answer obviously depends on entry and exit costs. Suppose ~+0=0.75, which corresponds to the case in which the sunk costs of entry and exit add up to three-quarters of the cost of installed capital. This does not seem a wildly unrealistic number, given the highly industry-specific nature of machinery, the costs of installation, bankruptcy, hiring and firing labor, and so on. Then even a 10 percent probability of reversal requires an investment subsidy of 7.5 percentage points to offset its adverse effects on investment. This is a sizable number, as it is two-to-three times what reasonable (real) interest rates look like, and is probably of the same order of magnitude as the distortions imposed on returns to capital by pre-existing interventionist policies. A 20 percent probability of collapse would call for a subsidy of 15 percentage points. Moreover, the trade-off would look much worse were we to allow for risk-aversion.
Thus, domestic real interest rates must carry substantial premia over foreign rates in the presence of policy uncertainty.
The above discussion applies to the case where the reversal, were it to occur, would be large enough to make it profitable for investors to move their capital out. For small reversals, the analogue of expression (6) is
Now the magnitude of the reversal (t,) appears explicitly as it determines post-reversal profitability directly, Notice that for discount rates that are small relative to the reversal probability, n/(p +rc) will be close to unity. Hence, this expression makes clear that investors will demand almost full compensation for the reversal, even though the probability of the reversal itself may be small. Suppose for example that x=0.10 and p=O.O25. Then, investors will require a premium over r* which is 80 percent (0.1/0.125) of the size of t,, even though the probability of reversal is only 10 percent. The disproportionate response is due to the assumption that a collapsed reform will never revive -at least not in the same form or anytime soon. Once again, a large investment subsidy may be needed to offset the effect of uncertainty.
But there is another side to the coin: policy reversals need not take the economy back to square one, provided sufficient investment can be coaxed out of the private sector in the meantime:
in the small reversal case above +pO] capital that responds to the reform will remain in place even when the reform is aborted. In other words, reforms that are initially successful can create a momentum that outlives their eventual collapse. This framework also sheds light on an important trade-off between reform and stability. When a policy reform is introduced, it is almost inevitable that the private sector will view it as less than one hundred percent sustainable. The reasons are many. At one level, there will be the expectation that the political economy configuration that supported the earlier policies may resurface. At another, since new policies take the economy into uncharted terrain, there will be the legitimate fear that unexpected consequences will lead to reversal. In view of the model presented here, the danger is that the uncertainty thereby created may well outweigh the beneficial effects of the reform.
To see this, suppose we start out with a distorted, but entirely sustainable policy configuration (with 7~ =0 initially). The government then introduces a reform, as before, which reduces the distortion from t, to t, where t might be zero in case of complete reform. But the new policy comes at the expense of a subjective probability, perhaps quite small, that the reform will not last: TC now turns positive. The question we pose is: how small must 71 be for the policy reform to remain a good idea?
Take first the large reversal case. The direct benefit to the potential investor rises by t,-tt, thanks to the reform, while the opportunity cost of investment increases by X(E+ 0), thanks to the induced uncertainty [see (6)]. Clearly, then, the reform will increase the net incentive to invest only if to---t> x(&+0), or if ~<(t,-_)/(E+ 0). This is in fact a stringent requirement. Suppose, for instance, that the reform increases the investor's direct return from capital by 10 percentage points (t, -t = 0. l), which is quite large by any standard.
Let (E+@ equal 0.75 as before. Then, the subjective probability that the reform will collapse must be less than 13.3 percent for a net investment incentive to exist. And even when the subjective probability is lower than this threshold, the net investment incentive will be much smaller than the direct effect as long as the reform comes with a positive n.
Much the same holds for the small reversal case. Now, the opportunity cost rises by [~/(p +n)]t,, so that the analogous condition can be written as t, -t > [x/(p + n)]t,, or 7~ < p[(t,-t)/t]. Notice that this condition will always hold for t =O, as the right-hand side of the inequality then goes to infinity. A complete elimination of the policy distortion therefore necessarily increases net investment incentives when the feared reversal is 'small'. But half-hearted reforms may backfire, as before. Suppose, for instance, that p =O.lO, t, = 0.10, and t =0.05, so that the reform increases the direct return to capital by 5 percentage points. Then n must be less than 10 percent for the induced policy uncertainty not to outweigh this direct effect. The above examples are a bit contrived in the sense that the role of policy uncertainty prior to reform has been ignored. This is particularly misleading when the reform in question involves macroeconomic stabilization. or, as also happens occasionally, with macroeconomic stability.5 It is in such contexts that the framework developed here 'is useful. As the discussion above makes clear, even a small amount of uncertainty as to its survival may be too high a price to pay for an otherwise sensible reform.
Aggregate investment
So far, we have looked at the investment decision of an individual entrepreneur.
It is a short step now to determine the aggregate investment response as a function of t and other parameters.
Let us assume that there are N investors, each with a single unit of capital at their disposal. If all investors were alike, then total investment would be either 0 or N, depending on which direction the inequality in (6) goes. More realistically, we can envisage investors aligned on a continuum indexed by some relevant parameter.
For purposes of illustration, let investors differ by their entry costs, E E [0, co). Let E be distributed according to the probability distribution function f(s). Further, in general equilibrium the differential in the marginal products of capital will be a decreasing function of the amount of capital that is reallocated. So we can write r-r*=A(z), A'<O, A"<O, where Z stands for the aggregate investment response to the reform. Now define E* as the cut-off point at which expression (6) holds as an equality:
E*=(p+n)-'[A(Z)-t-d].
(I am here assuming the large-reversal case.) Since all investors with entry costs below E* will choose to invest, the aggregate investment function can be written as follows: Z=&(s)ds. It can be checked easily that aggregate investment is decreasing in n:
This defines a downward sloping investment schedule (denoted by II in fig.  1 ). A reduction in t will shift this curve to the right, i.e. more investment will be forthcoming for any given probability of policy reversal.
Endogenizing the probability of reversal
The story above treated n, the subjective ex-ante probability of reversal, as exogenous. As discussed earlier, in reality the magnitude of rc will depend in no small part on how successful the reform is in altering private-sector behavior.
In the present framework, this is tantamount to incorporating a reverse linkage that goes from private investment to n. To illustrate the implications, we can extend the model to include this possibility. We briefly discuss three likely scenarios.
'(a) Political economy and creating entrenched interests. The greater the investment response, the more likely that entrenched interests will be created in favor of the continuation of the reform. Once entrepreneurs move into export sectors, they can be expected to constitute a lobby in favor of outward-oriented policies such as trade liberalization and realistic exchange rates. Labor unions whose membership is located predominantly in exportables are less likely to militate in favor of large real wage adjustments than those sheltered behind trade barriers. Similarly, flight capital that is repatriated and invested in domestic physical assets gives up the 'exit' option, and must therefore rely on 'voice ' [Hirschman (1970) ]. For these reasons, we would expect a reform to receive greater political support when the desired reallocation of capital and other resources is accomplished. We can then express the probability of reversal as a decreasing function of the investment response: n= n(Z), with rc'( .) < 0.
(b) Effects on external balance and reserves. A different line of argument has to do with the adverse consequences of reform on external balance and foreign reserves when the desired response does not materialize.
Typically, reforming countries have precarious balance-of-payments positions to begin with. Reforms which do not bring about the desired response may increase the pressures. A trade liberalization, for example, will tend to worsen the current account. A macro stabilization may do the same to the extent that it relies on targeting the exchange rate on inflation rather than the external balance. Countries may then have no choice but to abort the reform when reserves fall below a certain threshold [see Froot (1988) and Dornbusch (1988) for models of this kind]. In turn, a reduction in capital flight or a vigorous export expansion would make it less likely that the external balance would deteriorate to that extent. Once again, the probability of reversal will be a negative function of the level of the investment response, allowing us to write rt = n(Z), with rr'( .) < 0.
(c) Effects on fiscal balance. Higher investment would be associated with a growing economy, and pressures to reverse course may then become less strong. Aside from the obvious political reasons for that, there is also a fiscal reason.
When economic activity is buoyant, the government can raise resources more easily, and the fiscal deficit becomes more tractable without recourse to emergency measures. That in turn makes reversal less likely.
In real economies, all of these reasons are likely to be operating simultaneously, reinforcing the negatively-sloped dependence of rc on Z.6 Let rcrc denote the locus of points which captures this relationship.
Note that 71 and I are now both decreasing functions of each other. A fullilledexpectations equilibrium will be one where the subjective evaluation by the private sector of the reform's likely survival will be consistent with the actual probability in equilibrium. Fig 1. displays some of the consequences. In what could be considered to be the 'normal' case, with II sloped more steeply than rcrc, a larger reform (i.e., a lower t) would yield in equilibrium a higher level of aggregate investment and a lower probability of policy reversal [ fig. l(a) ]. But notice also the perverse possibility that a larger 60f course, there are other reasons why investors may fear a reversal, and therefore alternative ways of endogenizing H. The possible time-inconsistency of policy is one such reason, on which see Staiger and Tabelhni (1987) and Faini (1989) , among others. Doubts about the true objectives of the government are another [Persson and Van Wijnbergen (1987) , Rodrik (1989a) ]. reform would increase rc and reduce I [ fig. l(b) ]. The latter case is possible when investment is highly sensitive to rr, and rc in turn is very sensitive to investment.
Finally, note that the negative slope of the two curves leads to a fundamental indeterminacy in outcomes. Multiple equilibria are possible, with some combining high rates of investment with low collapse rates, and others exhibiting low investment and a high probability of collapse [ fig. l(c) ]. With uncoordinated decision-making amongst multitudes of entrepreneurs, pessimistic expectations about the survivability of reform can prove self-fulfilling, even though they may not have been well-grounded in the government's intentions.
An overview of the empirical evidence
The idea that policy instability can be detrimental to private investment is easy to accept, and conforms well with the way businessmen see their world. However, it is hard to deploy serious econometrics in support of the proposition.
For one thing, there are conceptual and measurement problems: what is the relevant variable whose uncertainty is at issue, and how does one measure instability?
In principle, the answers are supposed to come from a full-fledged model of investment behavior, but even the simplest models of investment with irreversibilities are difficult to implement empirically. Moreover, there is the thorny issue of the possible endogeneity of instability, as the previous section discussed. Even if these problems were solved, crosssectional analysis would be seriously hampered by the absence of data on private investment levels in many developing countries. If one is willing to relax one's econometric standards somewhat, the universe of admissible evidence broadens considerably.
There is a fairly large literature that measures the impact of variability in the economic environment on some selected indicators of performance. While it is difficult to avoid the conclusion that much specification search goes into this literature, the bottom line appears to be that uncertainty (or instability, which typically serves as its proxy) is indeed harmful.
Among the most relevant of these studies are the ones that document the implications for saving and investment. In the Latin American context, Leff and Sato (1987) Glezakos (1973) , Voivodas (1974), and ozler and Harrigan (1988) . Related to these are numerous other studies which demonstrate the negative effect of exchangerate instability on export supply in LDCs [e.g., Caballero and Corbo (1988) and Celasun and Rodrik (1989) ].
Particularly relevant to the present discussion is a paper by Lopez (1989) that investigates the effects on growth and investment of trade policies as well as of instability in the real exchange rate. The sample includes observations for 25 or 35 LDCs over the two sub-periods of 1975-1980 and 1981-1985 . Lopez finds that: (i) instability in the real exchange rate has a strong and statistically significant negative effect on both investment and real income growth; (ii) trade policy dummies are statistically insignificant in the investment regression; and (iii) export restrictions have some explanatory power in the growth regression, but import restrictions remain statistically insignificant.
Finally, a paper by Conway (1988) is noteworthy in that it focuses on private investment, rather than aggregate investment as in the previous studies. Conway applies a standard investment function to annual Turkish data for . His regressions are augmented by adding a proxy for instability:
the standard deviation of the real interest rate (but other variables would do as well since instability is highly correlated across key relative prices). This proxy comes out with a negative and highly significant coefficient, and, when it is included, the leoel of the real interest rate turns statistically insignificant. Disaggregating private investment, Conway finds that the strongest effect by far is observed in manufacturing investment.
Concluding remarks
The main message of this paper is that policy reforms that appear desirable on standard economic grounds will backfire when they induce doubts as to their likely survival. One can speculate that the danger is relatively small with well-designed macroeconomic stabilization measures, as these aim to reverse unsustainable trends in inflation and deficits to begin with. It is much greater with structural reforms and liberalization measures. Hence the more positive message is that reform packages which emphasize policy stability and sustainability are likely to bring greater payoffs in terms of investment and growth than those which focus on economic liberalization and getting prices right.
